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Wind over land and water
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Wind setup and setdown

Rijkswaterstaat



Wind
10 juli 2006

Wave growth

™ [
"

Rijkswaterstaat



Wind 6
10 juli 2006

Surge and wave growth combined
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Wave runup
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From wind U, to required crest level k
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Physics: Wind, water levels and waves 10 juli 2006

Wind U, — surge h
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Physics: Wind, water levels and waves 10 juli 2006

Wind U, — wave height H; (excl surge)
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Physics: Wind, water levels and waves 10 juli 2006

Wind U, — wave height Hg (incl surge)
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Physics: Wind, water levels and waves 10 juli 2006

Wind U, — wave runup height z
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Physics: Wind, water levels and waves 10 juli 2006

Wind U, — required crest level k
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Physics: Wind, water levels and waves 10 juli 2006

Intermediate conclusion
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KNMI wind measurement sites
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Physics: Wind data and surface roughness 10 juli 2006

“Two layers” approach (1)

meso wind

local / surface wind (potential wind)
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“Two layers” approach (2)
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Wind transformation, small distances
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Wind transformation, larger distances
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Physics: Wind data and surface roughness 10 juli 2006

Intermediate conclusion
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Physics: Air-sea interaction 10 juli 2006

Position wind drag in model
chain
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Physics: Air-sea interaction 10 juli 2006

Usual position wind drag
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Wind over land and water
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Physics: Air-sea interaction 10 juli 2006

Wind drag relationships
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Physics: Air-sea interaction 10 juli 2006

From Wind over land to wind over water

Windtransformation at meso-level
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From Wind over land to wind over water

Physics: Air-sea interaction

Windtransformation at meso-level
L=25km;D=5m
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From Wind over land to wind over water

Physics: Air-sea interaction

Windtransformation at meso-level
L=25km;D=5m
Waves: excl effect setup
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From Wind over land to wind over water

Physics: Air-sea interaction

Windtransformation at meso-level
L=25km;D=5m;tanc.=0.25;,v=0.8
Waves: incl effect setup
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Physics: Air-sea interaction 10 juli 2006

Intermediate conclusion
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Superstorm: wave breaking and spray

Fe R R e
G R e
FeE R R e
o

o
: e e e
bt Rt R, b g

e
R i
b

EEEEEEEEEEEEEES EEEEEEEEEEELEES "4"‘4"‘4"‘4"‘4"‘4“4“4“4“4‘" XA Eranaaey

Rijkswaterstaat



S . . ) wind 31
Statistics: A probabilistic design method 10 jul 20'36

Model chain
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1D: Load depends on Wind and Lake level
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Statistics: A probabilistic design method 10 juli 2006

Load k(U,,M): exceedance probability
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Wind statistics depending on location
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Statistics: Extreme value statistics for wind in the Netherlandsmju,i\gggg| *

Intermediate conclusion
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Statistics: Storm schematization 10 jull 2006

Storm schematization
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Statistics: Storm schematization 10 jull 2006

But ... example of reality:
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Conclusions
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Additional challenges
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